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Masahiro Kato* : Two species of Cornopteris (Athyriaceae) 
in Seram and the reduction of Neoathyrium 
Ching et Wang** 
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Cornopteris is distributed in continental Asia from the Himalayas, through 
China, northeast to Korea and Ussuri (U. S. S. R.), and southeast to the Malay 
Peninsula. Beyond the continent it has been known from Japan, Taiwan, the Phil¬ 
ippines, Sumatra, Java, Bali, Borneo, Sulawesi (Celebes) and apparently disjunctly 
in Papua New Guinea (Kato 1979, Ohashi et al. 1982). It was not previously 
reported from Seram (Ceram) Island, the Moluccas, east Indonesia although two 
species, C. philippinensis and C. seramensis (sp. nov.) were found to occur and 
ample specimens were collected in our field trips on the island. Thus, phyto- 
geographically the genus is primarily characterized as East Asiatic and West 
Malesian, with the Moluccas and New Guinea the easternmost portion of the 
distribution range. 

In my monographic study of Cornopteris, I (Kato 1979) recognized nine 
species and two putative hybrids (one interspecific, another intergeneric). Later, 
C. latiloba Ching was described from Yunnan and Xizang, southwestern China 
(Ching & Wu 1983). Although regarded by its authors as close to C. decur- 
renti-alata, C. latiloba is in my opinion closest to, or quite probably conspecific 
with C. opaca. 

Neoathyrium was recently established for C. crenulatoserrulata by Ching & 
Wang (1982) who pointed out supposed morphological and cytological differences 
from the other species of Cornopteris. Those differences are re-examined in 
this paper with reference to the diagnostic characters of Cornopteris including 
information about the two Seram species. 

Cornopteris philippinensis M. Kato, Acta Phytotax. Geobot. 30 : 110, Figs. 

* Botanical Gardens, Nikko, Faculty of Science, University of Tokyo, Hanaishicho 1842, Nikko 321- 
14. 

** This study was supported by Grant-in-Aid for Overseas Scientific Research from the Ministry of 
Education, Science and Culture, nos. 58041020, 59041020 and 60043021. 
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6, 10, 1979. Type: Copeland s. n., 1 May 1917, Mt. Matutum, Mindanao (MICH). 

Specimens collected and examined. Central Seram, Manusela National Park : 
along a trail above Piliana (400 m) on the southern slope of Murkele Ridge, 
Kecamatan (District) Tehoru, 650-1200 m alt., 3°14'S 129°32'E, terrestrial in 
light shade in slightly mossy, montane oak forest, Iwatsuki et al. C-1024; along 
a trail between Hatumete (sea level) and Hoale Pass (1770 m) on the southern 
slope of Murkele Ridge, Kecamatan Tehoru, 550-1200 m alt., SHd-lS'S 129°36'E, 
terrestrial in montane forest, Kato et al. C-1103, C-7199; along a trail between 
Kanikeh (620 m) and Wae Ansela (1350 m) on the northern slope of Gunung 
(Mt.) Binaya (2930 m), Kecamatan Seram Utara, 620-1350 m alt., 3°6-9 / S 
129 0 28'E, terrestrial in deep shade in montane forest, Kato et al. C-1397; along 
a trail between Wae Ansela and Owae Huhu on the northern slope of Gunung 
Binaya, Kecamatan Seram Utara, 1500-1700 m alt., 3°9'S 129°28-29'E, terrestrial 
in deep shade in slightly mossy montane forest, Kato et al. C-1476, C-3552. 

Distribution. Camiguin, Mindanao, Seram. 

Note. This species has been rather poorly known and confused because of 
its few collections (Copeland 1961, Kato 1979). Copeland (1961, pp. 390-391) 
remarked that “This ( Athyrium gymnocarpum Copel.) is known by a single 
specimen, which may happen to be especially small, and thus not well repre¬ 
sentative of the species. A specimen from Camiguin, Bur. Sci. 14853 Ramos, 
....looks distinct, but may represent A. gymnocarpum in full development”. 
I (Kato 1979) identified the type of A. gymnocarpum as C. opaca (Don) Tagawa 
and at the same time referred Ramos Bur. Sci. 14853 to C. philippinensis. 

The specimens collected from Seram show great and continuous variation 
in leaf size from half that of the type of A. gymnocarpum to those as large as 
Ramos Bur. Sci. 14853. All the specimens consistently have narrow pinnule 
segments, less than 3 mm broad in small to medium-sized pinnules, and the 
largest segments of the largest leaves, to 4 mm broad, are shallowly lobed with 
lobes as narrow as 1 mm broad. It is notable that even in smaller leaves with 
lamina 14-26 cm long (Kato et al. C-3552), the largest pinnules on basal pinnae 
are lobed halfway to costules with segments 2-3 mm broad. By contrast, the 
type of A. gymnocarpum has a larger leaf (30x15 cm) than leaves of Kato et 
al. C-3552, but with pinnae only obscurely crenate, as usual in smaller leaves 
of C. opaca. By a comparison between the Philippine and Seram specimens, I 
verify that C. philippinensis is distinct from C. opaca, to which A. gymnocarpum 
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is reduced. 

The characters separating C. philippinensis from C. opaca and C. bana- 
jaoensis are also applicable to the Seram specimens. Cornopteris philippinensis 
is “intermediate between C. opaca and C. banajaoensis, and differs from the 
former in the long narrowly deltoid-acuminate apex of lamina, narrow lobes of 
pinnules, less distinct vein-endings, shorter sori and 12-13-celled annuli of spor¬ 
angia, and from the latter in the thicker roots, more densely scaly stipe-base, less 
dissected laminae, subentire (shallowly lobed in larger pinnules) margin of lobes 
and longer sori” (Kato 1979, p. 112). 

Cornopteris philippinensis was also compared with C. masachikana, a puta¬ 
tive abortive-spored hybrid between C. opaca and C. bancjaoensis. Each spor¬ 
angium produces 64 spores, which are bilateral with perispore, ellipsoid and 
uniform in size. Such a spore character indicates that C. philippinensis is an 
independent species close to C. opaca. 

Cornopteris philippinensis is fairly abundant locally in the Manusela Moun¬ 
tain Ridge. The following is a description of the species in Seram. 

Rhizome erect, to 15 cm tall or more; scales at the rhizome apex and stipe 
base thin, brown, lanceolate, to 9x2 mm; stipes brown, pale brown to substra- 
mineous, scaly, more sparsely upwards, 13-55 cm long; lamina deltoid or deltoid- 
ovate, 14-53 cm long, 8-40 cm broad, deeply bipinnatifid to tripinnatifid, the apex 
long and narrowly deltoid-acuminate, dark brown on the upper surface, paler 
beneath; basal pinnae opposite or subopposite, upper ones alternate, pinnae 10- 
15 on either side of rachis, basal acroscopic pinnules smaller than the next above 
and basal basiscopic pinnules, basal pinnae of the largest leaves oblong-lanceolate, 
25x10. 5 cm, middle ones 19x7 cm; pinnules to 15 on either side of costa, largest 
pinnules on the basiscopic side of basal pinnae 6.2 x 1.9 cm, sessile, truncate at 
the base, even-sided in the lower 1/3, above gradually narrowed towards the 
acuminate apex, deeply lobed to 0,5 mm of costules; pinnule segments 12 on 
either side of costules, almost patent, oblong, slightly surcurrent at the acroscopic 
base, decurrent at the basiscopic base, separated by sinus about 1 mm wide, to 
10x4 mm, obliquely lobed 1/3 towards midveins in basal segments with 4 lobes 
1 mm broad on each side, or coarsely crenate in upper segments, crenate at the 
obtuse apex, veins pinnate, lateral veinlets once or twice forked; pinnules on 
lower pinnae smaller, 4x1.2 cm, lobed to less than 1 mm from costules, segments 
10 on either side, 3 mm broad, oblong, crenate or subentire, the apex obtuse. 
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crenate, veins pinnate with lateral veinlets simple; basal pinnae in the smallest 
leaves 5x2 cm, quite similar to largest pinnules of large leaves except for 
slightly broader and more deeply lobed pinna segments; costae and costules 
sparsely scaly with small scales, otherwise glabrous or deciduously hairy, the 
hairs short, to 4 cells long, several fleshy horn-like projections present in the 
groove on the upper side of costae at the junction with the rachis, spines (as 
the endings of ridges along the groove) present on the upper surface at the 
base of costules; sori exindusiate, near costules or midveins, elliptic, usually to 
1mm long, exceptionally 1.5 mm long, sporangia short-stalked, with annuli of 
11-13 cells, spores bilateral, ellipsoid, with reticulate perispore. 

Cornopteris seramensis M. Kato, sp. nov. 

Frondibus tri- vel quadripinnatifidis, segmentis ultimis crenatis, soris rotundis 
C. banajaoensis similis et proxima, sed differt rhizomatibus repentibus. 

Type. Central Seram, Manusela National Park : along a trail between Hatu- 
mete (sea level) and Hoale Pass (1770 m), southern slope of Murkele Ridge, 
Kecamatan (District) Tehoru, 3°13-16'S 129°36-37 / E, 1200-1770 m alt., terrestrial 
in light shade in montane forest, Kato et al. C-7702 (TI; isotypes BO, KYO, L, 
TNS). Fig. 1. 

Other specimens collected and examined. Central Seram, Manusela National 
Park: along a trail between Maraina (810 m) in Manusela Valley and Hatumete 
(sea side) via Hoale Pass (1770 m), Kecamatan Seram Utara & Tehoru, 1700 m 
alt., 3°12-17 / S 129°36-37'E, in light shade in montane forest, Kato et al. C-1990; 
along a trail between Wae (River) Ansela and Wae Huhu, Kecamatan Seram 
Utara, 1600-1700 m alt., 3°8-9'S 129°29'E, terrestrial in deep shade in montane 
forest, Kato et al. C-3508, 3509; along a trail between Owae Puku and Wae 
Ansela via Wae Huhu, Kecamatan Seram Utara, 1700 m alt., 3°8-10 / S 129°29'E, 
terrestrial in montane forest in ravine, Kato et al. C-3881. 

Rhizome creeping, to 25 cm or more long, bearing stipes radially arranged 
and slightly spaced, and numerous roots, (rhizomes in very young plants ascend¬ 
ing) ; scales at stipe bases ovate-lanceolate, to 8x3 mm, thin, brown; stipes dull 
brown, 14-62 cm long, scaly at the base, upwards sparsely scaly, deciduously 
hairy, the hairs minute, unicellular, brown; lamina herbaceous, deltoid, narrow- 
deltoid or deltoid-ovate, acuminate, 15-57 cm long, 7-30 cm broad, dark brown on 
the upper surface, paler beneath, subglaucous when fresh, with 10-15 pairs of 
pinnae; lower pinnae opposite or subopposite, 2-12 cm apart, oblong-lanceolate, 
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in large leaves to 22x10cm (in small leaves 4x2 cm), acuminate, stalked to 
1 cm long, with up to 15 pinnules on either side of costae; basal pairs of pin¬ 
nules in lower pinnae smaller than the next, basiscopic basal pinnules sometimes 
lacking, large pinnules oblong-lanceolate, to 7x2.5 cm, short-stalked, the stalk 
to 2 mm long, truncate at the base, acute to subacuminate at the apex, almost 
pinnate with very narrow wings along costules; pinnule segments to 12 on either 
side of costules, to 7 mm apart, the basal segments usually smaller than the next 
above, oblong, to 15x6 mm, adnate to costular wing by narrowed, subtruncate 
or broadly cuneate base, subtruncate-obtuse at the crenate apex, deeply lobed to 
less than 1 mm from costule; ultimate segments 6 on either side, separated by 
sinus less than 0.5 mm wide, oblong, slightly falcate, entire, the apex obtuse, 
weakly crenate; medium-sized pinnules 1.5cm apart, sessile, truncate, acute or 
obtuse-pointed, oblong, 3.5 x 1.2 cm, deeply lobed to costular wing 0.5 mm broad, 
pinnule segments to 9 on either side of costules, oblong, 5x2.5 mm, lobed half¬ 
way to costules or more shallowly, the apex subtruncate, crenate, ultimate 
lobes oblique, 1 mm broad; pinnae of small leaves resembling pinnules in large 
leaves, short-stalked, the stalk 1 mm long, truncate, gradually narrowed towards 
the acute crenate apex, oblong, 4x1.5 cm, deeply lobed to a very narrow costal 
wing, pinnules 9-10 on either side of costae, 4 mm apart, adnate by the nar¬ 
rowed, broadly cuneate base or decurrent, the apex obtuse or subtruncate, and 
crenate, oblong, 6x3 mm, lobed halfway to costule, basal pinnules more deeply 
lobed, more distal pinnules more shallowly lobed, ultimate segments oblique, 4 
on either side, less than 1 mm broad; veins free, pinnate with simple or forked 
lateral veinlets in segments, once or twice forked in ultimate lobes; costae and 
costules sparsely scaly, the scales small, deciduously hairy, the hairs short, 
unicellular, corniculate with several fleshy horn-like projections in the groove 
on the upper side at the junction, short spines at the end of ridge along groove 
on the upper surface of pinnules or pinnule segments; sori exindusiate, near 
costules or midveins, round; chromosome number n = 40. 

Distribution. Seram. 

Note. This species is quite similar to C. banajaoensis in morphological 
characters including trichomes, segmentation of pinnae and pinnules, and sori, 
but differs notably in its more or less long-creeping rhizomes. A similar dif¬ 
ference in rhizome habit is seen between C. decurrenti-alata (creeping) and C. 
opaca (erect). The chromosome number of C. seramensis was examined to be 
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Fig. 2. Gametic chromosomes (n=40) of Cornopteris seramensis. 


n = 40 at meiotic metaphase in spore mother cells (Fig. 2), using living material 
cultivated in Botanical Gardens, University of Tokyo (voucher specimens C-7702 
bis, C-7702, TI). The number is the same as that of C. banajaoensis. There¬ 
fore, C. seramensis is considered to be a local derivative of the common ancestor 
from which the more widely distributed C. banajaoensis has been derived. 

Nakaike 41 (TNS) from Morobe District in Papua New Guinea was identified 
by me as C. banajaoensis (Kato 1979). Although fertile, the specimen may 
represent a rather young developmental stage: rhizome thin, apparently 
ascending or erect, stipes to 15 cm long, lamina lanceolate, to 21 x 6 cm, the 
basal pinnae reduced, nearly half the size of the next above. The specimen 
differs from C. banajaoensis and C. seramensis in its lamina outline, but some 
specimens, especially of younger plants, occasionally have a similar outline in 
C. seramensis ; Kato et al. C-3508 consists of younger semi-fertile plants with 
some leaves bearing more or less reduced basal pinnae, approaching Nakaike 41. 
The New Guinean Cornopteris, pending further collections, is of uncertain 
identity. 

Comments on Neoathyrium 

Neoathyrium was established for C. crenulatoserrulata (Makino) Nakai by 
Ching & Wang (1982). The genus was based on such characters as: “the well¬ 
spaced fronds are biseriately arranged along a thick and long-creeping rhizome, 
the base of stipe is thickened and not attenuated towards the point of attach¬ 
ment, the deltoid-ovate lamina with the basal pinnae as long as those next 
above, which all are distinctly petiolate and the rachis, costae and especially 
the costules of pinnules clad in fine pale-colored generally septate hairs under¬ 
neath”. However, it is impossible to characterize Neoathyrium by rhizome 
habit, because the rhizomes (all are radially symmentrical) are creeping in C. 
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christensenia, D. decurrenti-alata and S. seramensis. The other morphological 
characters are not significant enough to warrant recognition of the genus Neo- 
athyrium. Chromosome number n=40 was cited as another character to separate 
Neoathrium from Cornopteris, which Ching & Wang described as having x = 
41. Actually the same basic chromosome number x = 40 as well as x = 41 is 
known in Cornopteris: n = 120 in C. christensenia, n = 80 in C. decurrenti-alata, 
and n = 40 in C. banajaoensis and C. seramensis. 

The key characters of the genus Cornopteris are as follows: lower pinnae 
opposite or subopposite, basal acroscopic pinnules as long as or shorter than 
the next above, costae and costules corniculate with several fleshy horn-like 
projections in the groove on the upper side at the junction, and exindusiate 
sori. All these are shared by C. crenulatoserrulata, although Ching & Wang 
(1982) described it as lacking the projections and spines. Furthermore, C. 
christensenia is considered to be of hybrid origin between C. crenulatoserrulata 
and C. decurrenti-alata. Thus, C. crenulatoserrulata is too close to the other 
species of Cornopteris, especially C. christensenia and C. decurrenti-alata to 
separate it out into a new genus, and it is here reduced to synonymy. 

Cornopteris Nakai; M. Kato, Acta Phytotax. Geobot. 30: 102, 1979.— Neo- 
athyrium Ching & Z.R. Wang, Acta Phytotax. Sin. 20: 76, 1982, syn. nov. 

I am thankful to Dr. M. G. Price, University of Michigan, for reading the 
manuscript, and Mr. D. Darnaedi, University of Tokyo, for help in cytological 
examination. My thanks are also due to Mr. F. Shimozono, Botanical Gardens, 
University of Tokyo, who cared for the living plants of C. seramensis. 

References 

Ching, R. C. & Z.R. Wang 1982. On the systematic position of Athyrium ere. 
nulato-serrulatum Makino from Northeastern Asia. Acta Phytotax. Sin. 20: 73- 
77. Ching, R. C. & S. K. Wu 1983. Pteridophyta. In C.Y. Wu (ed.), Flora 
Xizangica. Vol. 1. Science Press, Beijing. Copeland, E. B. 1961. Fern flora 
of the Philippines. Vol. 3. Bureau of Printing, Manila. Kato, M. 1979. Tax¬ 
onomic study of the genus Cornopteris. Acta Phytotax. Geobot. 30 : 101-118. 
Ohashi, H., Y. Tateishi, G. Murata & M. Kato 1982. Contributions towards 
the plant taxonomy and distribution in the Himalayan elements (1). Journ. Jap 
Bot. 57: 1-9. 


— 12 — 



August 1986 


Journ. Jap. Bot. Vol. 61 No. 8 


237 


* * * * 

'M'f y Kft 'Vr^'V?"M (s •>?Pr) fk 

-t 7 -A 2 IH'n't'So Corno- 

pieris philippinensis li £ Jx ± 7:' 5 v*V^)5*k©3*>I2$|c?;h<, < -tftWM 

Xgznmmtfg U'ds ®S, li<ic«ol, M 
7 v =i" 9 y >rX'y $' C. opaca K'rfL^'M'C'fo&o AflltlE 
TsTfeScilT'^ 4 ~b, v 1 & t * '/ A •> A C. banajaoensis ©UPtlf 

-7 y -y 7 7 '>#' c. masachikana ffijfeffl 

•C^So trfi C. seramensis it* V'****'> PKlEHItK. i < <K-CV'Sd‘, 11^25 
cm ift < f®t55 0 *f[j* vy ■>ir f- -> oiiltl) 

£o ftjfi, ^ • 3E (1982) It 7 yilJy7 7k'I Neoathyrium^fzXfc 0 otMz*)fa 

^ftzmwrm mm, «», €, iw^a 

7?\ <DX&%> i <h7f\ -fe 7 aJ^cd 2 fi, t ( K C. seramensis & 

%^R^A3xS i ili o §■ 0 Lt: < S 0 J r t:y|77t' C. crenulatoserrulata it 

v / 7 7v , 7" C. decurrenti-alata a ^ •;/ 7 7 •> & C. christenseniana OjSficfiA' 

&5 0 


OiljiCISdl) : «a*EOif¥ 207pp. 1986. SOKE, M. ¥1,000. 1984^cffiJK 

5Jifc4oo®it', * 7~^K^ v fiIi!M&@£ttC, ft, MM, 

®<PPSfr&»&So l^t^IEoll y * 1 0, £fuc i5 i 653 wo 5 *>tfr#“C 

114fiH, **7:175®H^M£;h,fc£ tKtzZo 7 y teS$pflh&;&'‘^$ 

HttAo i4©^U'is 

□Kuwahara, Y. : The Metzgeriaceae of the neotropics 254 pp. 1986. J. Cramer, 
Stuttgart. ifOtgfi 77?4© bhXi' 

tzP'\ 4HLh§B©J: 5 ^9 7 (fore.® 0 £ k$>bbtz 0 1 

§15 “The genus Metzgeria in the tropical Andes” J5.0K^2§|5 “A survey of the 
family Metzgeriaceae in the west Indies, Mexico, and Central America” O 2 §15 
j&»kiteso jfiW*L4 2^81# 

nte< 14, 4<hi6 “C—po^&/ 7<h Lfc^*»f!IMi'Sie:#i»kit^S 

f!h?*S5. (#± ?£) 


— 13 — 



